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ABSTRACT 
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problems of why there are relatively few women in mathematics, what 
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attempts at explanations. The questionnaire and tables of responses 
are included in the appendices. (DT) 
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INTRODUCTION 



This problem-assessment study was done at Rensselaer Polytechnic 
Institute under a grant from the National Science Foundation, 
administered by the Education Directorate. It sought answers 
to the prpblems of i why there are relativel^^ few women in mathe- 
matics, what has encouraged qr discouraged contemporary women 
mathematicians, and what can be done to attract more women to 
the -mathematical sciences. A multifaceted interdisciplinary 
approach- has been used. Interviews were conducted with female 
and male mathematicians, ranging from established scholars to 
recent Ph.D.'s. "Most of the interviews were held at mathematical • 
conventions: international; national and regional meetings , 
including general and specialized conventions, such as those in 
algebra and in applied mathematics. Some of the interviews were 
done. daring visits to colleges in the United States and Canada, 
where we usually talked to heads of mathematics departments and 
women mathematicians. Various questionnaires were developed and 
were answered by hundreds of mathematicians. In addition, ques- 
tionnaires and tests were used with several hundred women and men 
undergraduate and graduate students, who were- majoring in mathe- 
matics and in other ^ disciplines. Comparisons are being raade with 
psychology. Why psychology? For one thing, because it is of, 
-interest to compare the problems of women in different disciplines. 
For another, because psychology, like mathematics, is both a ^ 
science and an art, iDUt one which attracts relatively more' women , 
even more than the biological sciences. For example, the proper- ^ 
tion of women among those who received the Ph.D. degrees during 

1960-1969 were as follows:"^ 

I ■ ■■ ■ 

discipline % of women awarded Ph.D. 

mathematical sciences '5. '7 

.biological sciences 15.1 

psychology ■ ^ ' 20.7 i 

Moreover, a recent National Science Foimda-y^ij^ur^e^^^ 
about 30 per ^ cent- of^^^^- t^^ the United States are 

"women; only about 10% of the mathematicians in this country are 
women. Still another reason is that the investigators in the ' 
study have long worked in areas that relate mathematics and 
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psychology. It is hoped to study more psychologists' responses 
in 1976. The present report touches on their replies and focuses 
on the jresponse^of rnathematicians. 

Analysis of Responses-' to AWM Questionnaire 

After being tried in several preliminary versions, a ques- 
tionnaire was sent to members of the Association for Women in 
Mathematics (AWM) ; a copy is appended. For richness and quality 
of responses^ we preferred an open-ended questionnaire even 
though it takes longer to answer and to score « There has been a 
high rate of response and many respondents add comments on the 
back or on additional sheets, in some case three or more sheets. 
Qualitative and quantitative analysis has been done on the 
responses from 350 women and 52 men. They constitute about 40% 
of the approximately 1,000 members of ' the AWM, of whom about 200 
are males. ^ We touch here on highlights of the responses; the 
appended tables contain more detailed results. o . 

1. The data suggest^ that interest in mathematics and the 
decision to become a mathematician tended to occur at an early 
age. (Such early interest and early career decisions with regard 
to their discipline^eice not typical of the psychologists we 
surveyed.) Soirte~^of the AWM respondents, more often the males, 
recall being ^Interested in mathematics before they could^^x^d 
or write. This interest occurred during the pre- schpcrl period 
or by age 6 for 13% of the females and 17% of jthp^;^]^ 
one-third of the women and half of thisl^ ^^eifiember being \ ' 

attracted to mathematics by the time ti^ were in elementary 
school or by age 11 • For most of ther^ others the initial interest 
occurred in high school, usually In algebra an^^eOTjeJiry^GOur^^^ 
Less than 2% repor1^that_Jbh€L^^ by calculus 

,^and:^less "thaiV'T^ trigonometry. 

Why were they attracted, to mathematics? "Why does a duck 
swim?" was the way., one women mathematician worded it. It caitie 
naturally to them,, they were good at it, they -likeditr were'^'the 
most frequent reasons offered. About a fifth of each group men- 
tioned the fascination of the order, structure and beauty of ^.'^^^ 
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mathematics, or the fun and challenge offered by its problems- 
solving or puzzle solving aspects. A similar proportion-^'said 
that they were attracted to mathematics because they^ were im- 
pressed by t)ieir. teachers. 



7 



Age of "first interest in math 

:hoo 
it^ 



% Female (n=350) 



< 



6 

Z^"- 11 
12 - 17 
18 - 21 




or prer-school 
or element school 
or secpn^ary school 
or^ujxdergraduate 




% xMale (n=52) 




of math career decision 



7 - 11 or. elementary school 
12 - 17 or secondary school 
18 - 21 or undergraduate level 
21 - 25 or graduate level 
later 



< 



3 
33 
43 
7 
9 



6 
25 
46 

11 
4 



That the age of first interest was considerably earlier than that < 
reported for psychology by psychologists is understandable since psychol- 
ogy does not play the same role as do numbers and shapes in the be- 
havioral world of the child, amd it is not introduced as a formal^ 
subject in early education. What is noteworthyL^rS-^thra't^i^^ 
terest . in mathematics tendeA=±o-.occur a^^ age for 

presejpjt^matheina^Tds^^ than for professionals (influence of T.V. 

"or New Math?). Yet it tended to occur at an earlier age than for 
the other disciplines in which the v^^der graduate student s^we q^ 
tiohed were majoring (see Appendix for questionnaires) . This was 
also true for . career decisions which on the averaige occurred earlier 

L£or- mathematics than for other disciplines, with the exception of 
medicine - by and large biomedical and premedical students always 
Wcmted to be doctors 1 
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2, About a third of each group decided on a career in mathematics 
by the" time they were in high school and, for somewhat more of the 
males, while still in elementary , school. About half of each group 
made the career decision. in undergraduate school; of the remainder ^ 
more of the men decided to become mathematicians while in graduate 
school or before age 25, and. more of the women did so after this 
period. (Some of these women first realized then that mathematics 
careers were open to them. ) Twice as .many women as men said that 
they chose mathematics because of the job opportunities it offered 
or because they wanted to teach, it. About a quarter of each group 
mentioned that they preferrecj it to other disciplines, with 10% of 
the women and 23% of the men choosing it over an experimental 

.science. Applications to other fields were infrequently mentioned 
as reasons for their career choices, but somewhat more often by the 
women. The most frequent explanations, given by about half of the 
women and three-quarters of the men, were that theyjwe^re-goo^T^^ 
mathematics and enjoyed it. 

3. Enc6uragement_by-r-<>thers^wa^ spontaneously mentioned by few 
resppndentS^'^as^a reason for their career decisions. Only 4% of 
the women and 2% of the men said that they decided to. become 
mathemati'cians because of encouragement by family and friends; 
and 9% and 4% respectively said they did so because of encourage- 
ment by teachers and advisors. However, as the following tabu- 
lation shows, these people were more often mentioned in response 
to the next question: What people or factors encouraged or . 
facilitated your decision to.be a mathematician? : > ' 

encouraged, by . % Female^ (n-350) % Male (n=52)-^;; 

family, friends 

teachers - 
. pre-college level 

undergraduate level 

graduate level 
advisors 

colleagues,' professional level 
some person or persons 



38 






'64 \ : 


69 




29 -.::'::'-\>-:;; 


14 • . 




31 


■ ' 39 






15 










78 
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Somewhat more women than men remember being encourciged by 
their family and friends, while the reverse holds in the case of 
teachers." The encouragement was uneven for both groups, but 
more markedly so of the women; only a fifth as many women were 
encouraged on the graduate level as on the previous levels. 
About four-fifths of each group mentioned that at least one per- 
son encouraged them. fjSnGOU3?ag±ng factors other than people were ^ 
given by about one-third of the women and one-quarter of the men. 
Most frequently cited were their ability and liking for math 
(15% of the women and*ld% of . the men) and fellowship, scholarship, 
and other aid (6% and 4% respectively). /""^^ 

4. Striking results were obtained in re4ponse to the question: 
What people or factors discouraged or hampered your decision to 
pe a mathematician? 



discouraged by 




% Females 


% Males 


feunily, friends 




17 


13 


teachers 




21 


8 


pre-college level 




4 


2 


undergraduate level 




8 


4 


graduate level 




11 


2 


advisors 




"11 


4 


some persons or persons 




46 . 


27 



More 'women than men recalled being discouraged by family 
aiid friends. How were the women discou'raged? For example: My 
sister teased thait I'd turn into a boy; my mother worried that 
boys wouldn't like me or date me; my father' thought I wasn't 
serious enough to be a mathematician. Three times as many women 
as men were^. discouraged by teachers or advisors, with the differ- 
ence in each case most marked at the graduate level. ^ For example: 
the teachers expected less of the girls; my teacher paid attention 
only to, the boys; my comseloi^ said girls didn' t do well in math; 
my advisor asked why I wasn' t-Jiome having babies. Sexist reasons 
for the discouragement were given by a fifth of the women but hone 
of the men. Almost half of the women recall being discouraged by 
one or- more per s^ which statistically is significantly more < 
than the men. But it^is^ surety not insignificeuit that over one- 



^quarter of the men - most of whom are now college professors - 
recall being discouraged somewhere along the line. (Women 
psj[chol6gistS| in our survey also reported more discouragement 
than men but not to as raiarked a degree.) 

5. Even more striking results were obtained when they were 
asked: Were you treated differently, because of being,, female 
(or m^le) as a mathematics student or as a mathematics profes— 
sional? T^at they encountered such treatment was reported by . 
80% of ther womp^r'ahd 9% of the men. Moreover, such reports in- 
creased f6r>*^tie wome^^ as their training progressed but remained 
low for the men-/^ 

Di f ferfen4;x\reatment ^at 

pre-cj>iieae leWl 

i^graduate ''level 
graduate level 

Sessional level 
any level 




% Females 


% Male 


23 


6 


26 


8 




8 


54 


4 


80 


9 



\ 



Furthermore, the frequency of ccitiplaints . was about as great or 
\greater for the yoxmger women as for the older ones 

V. K 

Age * #- _ % 

20 - 30 " 100 72 

31 - 35 1 ' '100 86^ 

. 36 - 45 75 60 

46 - 70 70 71: 

Among the complaints were that on the precollegiate. level 
some were treated as "strange" by their peers; they were told 
that boys do^ not like. or are afraid of smart . girls > especially , 
math' whizzes, their teachers paid more attention to\ the jboys or 
expected iess of the girls; and they were advised to cpnsider 
more traditional careers. At the undergraduate leve^l, and even 
more on the graduate level, some of their teachers and advxsors 
questioned their coi^petence or did not take ^seriously their 
interest ^in mathematics; more ; than the men, they had to prove . 



themselves. Some of them were confronted with the assertion that 
a woman would get married and have children and either not finish 
the degree or not pursue a ceireer in mathematics. At the profes- 
sional levelr some reported denial of employment, receiving lower 
salary, or having less advancement potential ^an equally or less 
qualified males. According to our respondents' conceptions , 
affirmative action has. not yet been effective. 'The younger worsen 
mentioned that they were frequently interviewed for positions but 
seldom offered them. In some cases there seemed to be a kind of 
backlash, e.g., the fear that if in the future a woman's contract 
was note renewed or she was not granted tenure, then the university 
would be accused of having discriminated against women. On the 
other hand, a few women who were appointed, as the token woman in 
the department, had the feeling that this was done mainly to conply 
.with affirmative action requirements. Some said that they were 
given temporary positions and it was expected that they would teach 
only the lower level courses and would take; care of such tradi- 
tionally female responsibilities as school social functions. 
Another complaint:^ was that they felt isolated from t^ieir male 
colleagues, socially and mathematically, or that they had the 
impression their colleagues felt restrained, or uncomfortcible when 
they were aroxmd. Interviews with male mathematicians suggest 
that there may be some basis for this feeling, because a few of 
them admit that they would feel uncomfortable with a woman colleague 
or even women graduate students. One mathematician claimed that 
because of the close relationship between doctoral advisor and 
advisee, he would not want to have a woman doctoral student (and 
even. if he did, his wife would not want him to).. Moreover, ; 
l^ecause of deep-rooted social mores, he could"'^eel>-Etotective or 
patronizing toward a woman mathematician but not at ease with her. 
He pointed out that it would take time to change.^uch attitudes. 
However, most mathematicians who were interviewed said-- that they 
would welcome mathematically talented women students and colleagues. 

6.. Returning to the AWM respondents, we find that oyer 90% 

agree that chcinges should be made if women are to be encouraged 

to consider mathematics as a career. The female and male respondents 



tend to agree on the nature of the changes. For instance, the 
recommendations for the pre-college level were as follows: 



Pre-college * % Females % Males 

change attitude toward math as 

unfeminine • ^ 36 42^ 
make teachers advisors more 

aware of math career opportunities 21 21 

more female role models 17 17 

equal treatment of males & females 14 19 

encourage or don't discourage women 12 10 

greater emphasis on math, advise "\ 

four years of high school math 11 v ^ 

no changes needed .2 0 



There is a close tie-in between the tWo most frequently recom- 
mended changes; weakening of the notion of mathematics as a 
masculine domain. may be brought about by making teachers and 
adyisbrs more aware of career opportunities in mathematics for 
both men and women. This was strikingly evident on visits to 
high schools where counselors admitted discouraging girls from 
pursuing mathematics because they di^ not think it offered oppor- 
timities for them,, Moreover, 'students and parents also need to 
be made more aware of these opportunities. Of the students we 
questioned who had changed their minds about being math mafjoes, 
a common reason- for the swit<3h was that they did not know what 
one did with mathematics except to teach it. Clearly more infor- 
mation has to be sp^read about the varied career options which are 
opened up. by training in mathematics. We shall return to this 
matter and to^ othier suggestions ^for changes given by the AWM 
respondents. 

7.' That it the present time more women should be encouraged 
to study mathematics is agreed to by 81% of the female and 75% 
of the male respondents. Those who dis.agree:_do so mainly be- 
cause, they think jobs are not available now for either sex or that 
only those who are higlfly talented should be encouraged. 
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8. If a talented female math student is considering mathematics 
as a career, possibly combined with marriage and a family, what 
advice would you give her? Only two women and one man tell her 
not to do it. . About half of each group tell her to do it, without 
giving specific advice. The others offer advice, the most fre- 
quent, given by about one-quarter of each group, being to choose 
carefully, since she'll need an understanding spouse. Over 10% 

of each group tell her to be prepared for difficulties that may 
arise. 

9. Why do you think that there have been relatively few women 
mathematicians and why are there ifew at present? Consider the 
nature of the replies: (some respondents gave more than one 
answer) 

Response % Females % Males 

1. mathematics is not a :Special case 6 6 

2. social and cultural reasons 78 75 

3. women prefer- other diisciplines 

cind careers 6 4 

4. don't knov 4 15 

Note that relatively more men than women said that they did not 
know any reasons for the scarcity of women mathematicians. , What 
the tabulation does not show is that there are some differences 
between female and male mathematicians in the kinds of social 
and cultural reasons that they give. The women tended to give 
more specific reasons. Also, 16% of the women but only 6% of 
the men reported that academic interests are not encouraged for 
women. Moreover, 16% of the women but only 2% of. the men note 
that traditional responsibilities do not allow a demanding 
career forv a woman. Equally important are what the groups do 

; not say. They do not attribute the differences to greater 
mathematical talent on the part of the women or to differences 
in dominance of one or another cortical hemisphere, etc. , which. 

' were among the attempted e3q>lanations given, by mathematicians 
and psychologists whom we interviewed. 
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10. When mathematicians at various meetings were asked to list 
five outstanding contemporary mathematicians, a woman's name was 
seldom given. The difficulty of the task was the embarrassment- 
of riches. However, when they were asked to list five outstanding 
contemporary women, many claimed that they did not know five and 
some named none* Those who did name some women showed a slight 
tendency for their choices to reflect their familiarity with a 
given specialty or literature. For example, at the algebra con- 
vention more algebraists were named, at the applied mathematics 
convention more women in this area or in analysis or partial dif- 
ferential equations , and at the international convention a few 
limited themselves to mathematicians from their own countries. 

To simplify the task, on the AWM questionnaire it was changed 
to: Whom do you consider the three most outstanding contemporary 
women mathematicians? Now 50% of the women and 21% of the men 
did not give even one name.i In part this may reflect resentment 
of the question. About one-quarter of the women and fevrer of 
the men :5iv:U^ that they did not know any outstanding conteiT?)orary - 
women mati.citiaticians. Those who gave reasons usually mentioned 
their own lack of acquaintance with research literature and/or 
the insufficient visibility of women mathematicians. 

About half of the respondents listed one or more names. 
There was more agreement among the men than the women. The top 
three choices for the men were selected by 29, 23 and 23% .of 
them whereas the top three' for the women were selected by 17 , 
.12 and 9% respectively. There were some striking variations be- 
tween the two groups, e.g., the fourth choice for the men (a 
Russian analyst), who was named by 19% of them, was only- in ninth 
rank for the women and received only slightly more t^ian 2% of 
their votes. 

Nonetheless, there was some consensus among the -women and 
men. They agreed on the top three names, but not in the same 
ranking. (We had previously interviewed these outstanding 
mathematicians aXwell as the next three choices made by the 
women.) Moreover ,^ there were 25 names in common to the two 
lists; Most of them were American. Their number, and the quality 
of their work and recognition,, apparently give the lie to the 



statement, which is attributed to unknovm mathematicians in a 

3 

recent book on university antibias regulations, that 
there are only one or two female mathematicians in the whole 
country who are qualified to hold a tenured position in a major 
university. Several women on the list (whom we interviewed) 
hold such positions and others are qualified to do so. While 
women are certainly underrepresented at the major universities, 
it is not solely because of a lack of qualified^candidates • 
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Career Patterns and Intlerests 

1'. The same proportion of the Women and men had never considered 
a career other than mathematics. Proportionately fewer women had 
considered careeirs in engineering or the physical sciences (but 
about the same in chemistry)^ or the biological sciences, medicine 
or law, with the differences most striking for physics (13% vs. 
33%) and engineering (8% vs. 33%). 



Career area 


% Females 


% Males 


no other considered 


14 


13 


physics 


13 


33 


chemistry 


11 


13 


biology 


5 


8 


engineering 


8 


33 


medicine 


11 


15 



More women had considered careers in computer science (10% 
vs. 4%) and in education and teaching, other than college teach- 
ing of mathematics (16% vs. 10%). Also, relatively more women, 
had considered' careers in psychology and philosophy; in history 
language and. literature, in art, as 'well as in music, dance and 
drama (13% vs. .4%). Only 3% of the women mentioned that they 
considered a housewife career. ^ 

2*. Why did. they prefer mathematics to each of the careers they 
had considered? About a frfth~^pf the- respon 

That they did not really "choose" mathematics over the otHer"^'-^^^ - 
careers (e.g., that it just happened or they never made a deli- ; 
berate choice among them), was mentioned by 18% of the women and 
10% of the men. The others usually cited their liking- and ability 
in mathematics or the nature cf mathematics itself. . ' 
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% Females 


% Males 


no response % 


20 


19 


did not "choose" math over other career 


18 


10 


liked math better 


29 


19 


did well or better in math 


12 


19 


math more precise, challenging 


17 


31 


math more creative 


14 


13 


math more exciting 


7 


17 


better^ career opportiiriities 


12 


8 


preferred academic career 


9 


2 


no opportunity to pursue other 


7 


8 


other fields not available to women 


4 


0 



Note that more women than men mentioned the_ career opportunities 
offered by mathiematics , and some stipulated that they preferred 
cin academic career (with its greater flexibility in time, scheduling 
etc,) that was opened to, them by mathematics. 

,. ■ ^-h' ' . " ■ ■ ■ ' ' ' ^ 

3', Over a fifth of the women and even more of the men (29%) had 
never held a non-mathematical position. The women had held a 
greater variety of such positions. About a fifth of each group 
had been involved in teaching of non-mathematical subjects. 
' Library work was reported by five times as many' women (21% vs. 4%) . 
Service positions for women (11%) were mainly waitress, house maid 
and baby sitter, and for men (8%) mainly waiter and gas station 
attendant. Office work, usually clerical and bookkeeping, were \ 
reported by three times as many women (12% bs .~ 4% ) .^^^ ^ _ . 

4'. The kinds of mathem^^^ held 
showed that somewhat more womep had taught on the pre-colTege^ - - 
level (usually high-school) and more men on the college or \aniver- 
sity level. About 30% of each group had held non-acaciemic^ma the - 
matical positions with more women in computingf and statistics, and 
more men in industry and government. 
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Mathematical positions 

academic 

pre-co liege 

college or university 

non-academic 
computing 

industry, government 
statj stician 



Females 


% Males 


89 


98 


17 


. 10 


81 


89 


30 


31 


12 


6 


11 


23 


6 


2 



5'» How was your career patterri influenced by your being a 
female (or male) ? About 70% of the womeh and 30%. of the men said 
that it was influenced. The men mentioned that they were drafted 
into the Army, that they got positions females would not get and' 
that they had more time to devote to careers than if they were 
females. Of the females, 18% mentioned that their careJers were 
interrupted because of family responsibilities and.l5% that their 
location of employment was dictated by their spouses 'careers. 
Only 7% mention that they had difficulties in combining job and 
family responsibilities. A similar proportion note that they 
took an academic job in order to have time for ^ their families, or 
because of its f3.exible time schedule. : " ' . ■ 

6*. A greater variety of. mathematical specialties was listed by _ 
the v/omen and there were also differences in frequency of prefer- 
ence. The top listings were as follows: 









% 


Female s 


% 


Males 




Algebra 






23.0 


Analysis 


38.5 










13 o 2 


Topology 


23.1 




Topology 






10.9 


Algebra "'^^^ — 


13v5-- 




Mathematics 


Education 


10.9 


Number Theory 


11.5 




Probability and 
Statistics 




8.6 


Probability and 
Statistics ' 


1.1 




, Computer Science 




6.9 


. Geometry 


5.8 




• Number Theory 




4.6 ' 


Computer TScience 


3.9 . 
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Algebra, given most frequehtly by the women, ranked third 
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for the men. Analysis was "the women's second choice but was the. 
men's first choice, chosen by three times as many of them. Top- 
ology was chosen twice as often by the mqn. Is this .because 
Algebra has more verbal content, while Analysis and Tbpology re- 
quire more spatial perception? It is. also interesting to specu- 
late why Mathematics' Education was tied for third rank by the 
women but not even listed by the men. 

7'. Various reasons were given for liking their specialties, 
among them their practical applications (17% F and 23% M) , their 
structure and beauty (12% F and 8% M) , and its relation to other 
fields (4% F and 14% M) V that they are fun (6% F and 8% M) , and 
their abstractness (3% F and 6% M) . About 7% of the women but 
none^^f the men noted that they like their specialties because 
-they deal with people. 
* " " . ■ ' ' ■■ ,< 

■ . .- " ' ' ' - /' 
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AWM Respondents' Present Status 

8'. The mean age of the female respondents is 37 years, of the 
males 42 years. Nearly all have graduate degrees; it is note- i 
worthy that the highest degree was received within the past five 
years by half of the women and one-fifth of the men. The doc- 
toral degree, is held by 68% of the women and by significantly 
more of the men, 98%. About 70% and 90% respectively are in 
the academic world, where the men hold the higher ranks. Numbers 
of years of employment as a mathematician average 10 for the women 
and 17 for the men. 

Data on marital status shows that fewer are single and 

■ 4 

divorced than in other studies of scientists. 





% Females 


% - Males 


single 


26 


12 


married 


63 


83 


divorced 


9 


6 ' 



Of those who.^have been or are now married, over 70% have 
children. Thus the average respondent, female or^male,' is 

marrie^d and has children - quite different from the usual con- 

5 ■ ' i 

ception of a mathematxcxcm. 

The spouses of both female amd male respondehts were in. 
professional occupations , 3.6% in :the acad^mic^ wprld' for each 
group. The spouse was a^mathematician for 30% of the female 
cmd 6%.of the male respondents. Most respondents consider that 
mathematics is a good career for women and think it can fairly 
readily be combined with marriage and family, especially with 
the help of an uriderstcmding spouse. Soite think it is easie 



to do so for mathematics than for other sciences, since it does 
not usually reqxiire laboratory or special equipment ^^^^^^^^^^^ be 
done at home. (If computers Should be needed for one's work,. 
^i£"~^rs^predicted that within a few yeafs^they will be as close 
as the nearest telephone. ) 

Coxrparisons of single and married women respondents-showed 
ho statistically significant differences between them for ; mean * 
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age, percentage with doctoral degrees , mean niimber of years 
eitqployed as a mathematician , or proportion at various academic 
ranks. TKis~is not in line with' the contention that single 
women make the same career progress as men and that only married 
women are disadvantaged (cf. Lester, 1974, and the review of his 
bookO To use Carriage as an excuse for obstacles faced by women 
mathematicians is inexcusable. The following summarizes some of 
the career data on single and marriied women respondents. , 

■ •• _ -Females 

Single (ri=92) J^^^ (n=221) 

Mean age 36.6 37.4 

% highest degree bachelors 3.3 " • - 

masters 27.1 31.8 

^ doctoral 68.6 66.3 

Mean years math employment 9.6 ^•'^ 

I . - • ' ■ ■ • ■ . ' . ^ . ■■ ^ ■ ■ ■ ■ ' • - 



Of each group about, one-tenth are at the instructor level auid 
also at the full professbr level, about one -tiiird at the assistant 
professor, and half as many at the associate professor level. (In 
contrast none of the male respondents is an instructor, one-quarter 
are associate professors and. one-half full professors. ) Comparison 
was also made of 93 women whose highest degree is the masters 
degree with 2 39 who hold the doctoral degree (most but not all . 
Ph.D.'s). It shows that relatively more of ^the former are in- 
structors (18% vs. 8%) and fewer associate professors (11% vs.. 17%) 
or full professors (4% vs. 12%) . ; In general, our data reveal 
more women at the lowest academic ranks and fewer at the highest - ■ 
ranks than the survey done in 1972 of women with the Ph^^^ degree. 



International Problems. 

The problems with which the study is concerned are international . 
in scope. This was evident at the International Congress of Mathe- 
maticians (ICM) . The Congress, which is held once every four years, 
met during August 1974 in Vancouver, Canada, at the University of 
British Columbia. Its ma telematics department kindly made available ' 
data on the mathematicians registered for the Congress - who are • 
known as delegates - from which we extracted infoinraation cibout the 
women. About 250 in number, they represented 7% of the approximately 
3,500 delegates. The women came from 27 countries, the men from 
72. One-quarter of the women delegates were married to mathemati- ■ 
cians attending the Congress, and some were accompanied by their 
children. Only two. of the hundred invited addresses were made by 
women, an American and a Frenqh mathematician. The largest female 
delegation, over 100 women, was from the United States and repire- ■ 
sented 8% of its delegates. The second largest, 35 women, was 
from France and represented 14% of its delegates. This may reflect' ) 
the higher ratio of women mathematicians in France. It is also 
relatively high in Russia,, where a book has appeared about" its 
women mathematicians. ^ -^.^ 

The numbers and percentages of women cimong' the delegates 
of iselected countries to International Congress of Mathematiciains' 
Were- as follows':. ^^V /^.-v-^ 

Country # Delegates " ' # . Women' ^ %: W^ 

-France . " ' 24"5 '. ^ ,.35^/ : .- ;\ ".• ;. 

■United States ■ * . ' 1274 .'106''^-^/^^'^'''''^^^ 
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Belgium, Greece, India, Iraq, Kenya, Kuwait, New Zealemd, 
Phillipines, Poland, Scotland, Vietnam and Yugoslavia. 

When asked why there were relatively many female mathemati- 
cians in France, one Frenchman said that it was because* women 
have had equality there for over a century, A French mathemati- 
cian, a mother of a young_child, believed that a contributing 
factor was the availability of household help. But another 
French woman, a professor of mathematics, claimed that most female 
mathematicians in her country have low ranking, insecure positiojis, 
and encoxinter discrimination similar to that faced by women else r 
where. 

Various demographic and cultural factors have been suggested 
to account for the different ratios of women mathematicians in 
different countries. To deal adequately with the barriers to 
mathematical careers for women may call for international study 
and cooperation. 




Varied Attempts at Explanations 



We asked mathematicians and psycbologists why there are"^ re.la-- 
tively few women mathematicians. Many and diverse explanations 
were offered. Marriage and family responsibilities were citedoby 
mathematicians from many countries-. Noting, that these responsi- 
bilities traditionally are assumed at about the "time of graduate 
study and early research work, and. pointing out that the" resulting- 
r interruptions-- are particularly disruptive in maJtbe^Ra4^^^ because 
of the early and re.latively short creative; pi^io'd'^^ , a . 
European mathematician thought that they might help tc/'explain ' 
why in his country -women were "well repre;Bented amorij/ tWe graduate 
students but not eunong the research matlMmaticians/M^^^^^^e^ 
added that perhaps women do net have as mubli--ifiterest in^^ t^^^^^^ 
matics or as much mathematical taient or a:bility as men.* V ji.a- 
tions on thesis themes were heard from other mathematiciams and, 
worded more elegantly, from psychologists. It was noted that 
mathematics is essentially a lonely, a solitary activity, euid that 
women are more socially> more people-briented. Reference was made* 
to the difficulty or mathematics, to the intense concentration and 
devotion it requires, which women either are not wi'lling or not 
able to give. . One pureV mathematician charaoi;er± zed mathematical 
thinking. as the purest, the highest type of thinking, devoid of 
■the nojlse of reality. He iit^ lied that women do not attain to . 
these ^heights or are more easily distractecj. Care was usually. • 
taken to point but that women are not less intelligent tj:icui men^^^ 
but that they have different kinds of talents, skills dr. in telli-v^^^ 
gehce (or that they are too smart to^ go into mathematics) . Psy-^^ ^^'^ 
chologists referred to sex di fferehcjss^ in verba! s 
:percepti6n^. Such differences may he^lp to explain^ 
among the top winner^^in the langua^je Olympics in Polsmid, , but 
. the:.matheciatics Olympids in that country , or ours. ' ^ These^^^ 
'ences;> as weill as differences in^ perceptual^ r.estru:cfturin*g,^^:^^^^r^^^ 
flexibility and cognitive style, were attributed by psychologists- 
to various ;;ciil1: and biological factors. N They ^ireferred^^ 
contrbversiai about the dominance o f i t 

hemisphere in women aSiS^ the .right hemisphere in men.:./^ 
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large, both mathematicians cuid psychologists stress that attitudes 
toward, and social conceptions or misconceptions cibqut women and 
mathematics, contribute to the. problems^ Our findings about the 
Ccureer patterns of women mathematicians, as well as^ other evidence 

make us wonder to what extent members of both professions may ~ 

. ° , . . 6 

themselves be contrxbuting to these misconceptions • 
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Conclusions and Recommendations: 

1. More varied study and career opportxinities: 

a. There are areas which presently are in need of mathe- 
matical personnel, such as operations research, computer science, 
and such interdisciplinary areas as mathematical biology. 

WQinen would do well to explore such areas/ 

b. Mathematics can be applied, and women (and men) should 
try to learn both mathematics and an area to which tHey dan .apply 
it, whether' it be psychology, sociology , -anthropology , architec- 
ture,, physics , mechanics, engineering, etc. It keeps- one from- 
be in g narrow and increases job possibilities. 

c. . Women knowledgeable in mathematics should be able to 
serve as coimselors, perhaps "roving counselors," going to various 
schools, to discuss career opportxmities with students and staff. 

d. Commuriicatibn antJ mathematics make good combinations to 
enhance public understandintj of mathematics. 

e. Women with a knowledge of mathematics and verbal skills 
can tuiii to expository talks and articles and books to acquaint, 
others with mathematics^ This can be a highly interesting and 
profitable field. The biographies of mathematicians, for exan5)le, 
Ccui mcdce fascinating reading, as witriess Constance Reid' s su'perb 
boojc on Hilbert and her forthcoming book on Courant. ^ 

. ' f . Teachers - good teachers - are needed arid may be in 
demand after the public outcry over the drop in Math SAT scores. Z^" 

g. Teachers, advisors, counselors seemed .to have the im- 
pression that there were f ew iat^themat 
for women, which may explain in part some of iShe/^^^^ 
and different treatment that they received/'^ Stud 
this opinion and gav6 it as a reason for not majoringT^in-^mat^.- 
maticSi For example, one first year cdllege women student wrote ^^^^^^ 
"If I thougfht that I could gjst a job using matii/^^^^^^I • 
my ma jorv to math right now; " Others chauiged ^tiieir 
mathematics because i^ey did not know of any job oppoicti^ 
Generally students : did not knew what ^ t 

cept to -teach it. While the employment picture; is not Jbri ght , 

it is not as dismal as they paint it ^ Teachers, advi^^ / . 



students should be kept informed of career opportunities in the 
iTiathematical sciences. 

2. Professional recoiranendations: . 

The recommendationsv-which have been received from various 
sources refer to more fellowships for those not affiliated with 
a university or institute, special fellowships and scholarsliips 
for women, child-care provisions in fellowships. Some respondents 
thought that universities shpuld broaden their conception of 
community service to include raising of a family. Tenure provi- 
sions need re-evaluation, in particular the "up or out" notion 
and the stipulation of a specific number of years in which to 
make^ certain professional progress. Tenure for part-time work 
was suggested (and is already in effect in a few universities, 
e.g., the University of Waterloo). Redefinition was proposed of 
the notion of professional age, usually taken from the year of 
the doctoral degree. Written and unwritten anti-nepotism laws 
are particularly difficult for mathematicians because of the high 
rate of intramarriage. Most chairmen whom we interviewed frowned, 
on. hiring both husband and wife for positions with tenure or 
leading to tenure. Some would do only if both were the "best" 
available for the given positions. The question was raised if 
mathematicians can do their best^ work when husband or wife have 
to commute long distances or be separated during the week, as 
some younger couples, are, in order that both be employed in 
mathematical positions. While some departments go out of their 
way not to hire a competent women because she is married to a 
member of the department, others consider that it is no worse 
than hiring an uncle and a nephew or two close friends. In recent 
years more departments include spouses both of whom have tenure.^ 
We interviewed several such husbcmd-wife teams, as wei.l as their 
colleagues, and they -did not report any special problems. Also 
mentioned as possibilities were shared teaching and more part- 
time positions. ' ; 



3. Implications for Instructional Improvements: 

a. There are ways of presenting mathematical material to, 

enhance flexibility and perceptual restructuring. One way is to 

■ t ^ 8 • 

combine the problem solving approach of George Polya with the 

9 

Gestalt psychological approach of Max Wertheimer. This has been 
done by my husband , and me with respect to the teaching of area 
of regular polygons and yoliames of regular solids.' We have had 
good results with boys and girls in. the elementary schocl grades. 
Years ago we applied the approach to high school geometry with 
the result that two groups of about 15 girls each who had failed 
the New York State geometry regent examination passed with an 
average grade in the 80' s. We are now applying it to selected 
topics in the calculus and hope to expeind this work. Related 
to it is our attempt to develop material, suitable for students 
and teachers, based on historical development of the calculus., 

b. The educational pendulxam has swung from rote learning 
by drill to teaching of abstract structures cind set theoretical , 
terminology . These may be dentral to foiondations of mattie-^ l 
matics but not to concrete mathematical problems. What we are 
advocating^re" problem solving approaches which enable the 
learner, to get insights into the particular structure of a .par- 
ticular problem and to become more adept at recentering so as to 
larrive at a possible solution. Such an approSich can be cbinbined 
with learaing by drill or learning to make certain Cskilis habitual 
Mechanization has a place in learning mathematics. : A 

sized is the distinction between a good guess and. a ;badvg 
between a good error and a bad error. 

*c. Tests of f lexibility-rigidity have been used ^an 
sdinewhat less flexibility for women , probably a 
internal and external factors. -The use of problems^ 
finding areas by restructuring figures shpv7ed^,^i^ 

to be"^ better than those not studying ma thema^t ^ 
quite as good as males. The finding may be r^l^^ 
ences in flexibility, or toj differences 

*toat^:i V:; 
ibecome ::morW^^^ f 



will not necessarily make girls winners of national Putneun mathe- 
matical contests or Mathematical Olympics but it^'may enable more _ 
girls (and more boys) to learn how to approach mathematical problems 
, and how to enjoy them. 

d. A historical-cultural approach, emphasizing the people \ 

who discovered or created mathematics and rthe times in which \ ' \ 

these occurred.''^ Concern with the humanistic aspects of mathematics 

12 

may make it more appealing to both females and males. The roles/ 
of mathematics in our society should also be dealt with, so that 
students have some idea of what mathematicians do, Considerat^/on. 
should be given to a course on the senior high school or first 
year college, level that acquaints students with various options 
that could be followed for further study, e -g, , applied mathe- 
matics, operations research^ computer science, ^ 

... ■ ■ o - ■ 

e, A concern with intuitive-recreational mathematics, from 
the lower grades to the adult education level. Our respondents 
were often attracted to mathematics because it was fun? stress 
on the fun and puzzle-solving aspects of mathematics may help to 
dispel some of the fear of the subject. Mathematical skills and 
routines would still have to be learned, and even made habitual, 
so that they are available for problem-solving and puzzle-solving, 
cuid for the many ways in which mathematics is used by citizens of 
£ scientific- society. Theorem-proving should be stressed in 
courses such as geometry which also attracted many^of our txespondents 
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4. Impact on \iniversity: 



. The study has fostered an interest in women and by women con- ' 
ceming Rensselaer Poly technic Institute^ It id^^^^^l^^ 
separate this impact from that of other attempts that have been 
going on .to encourage women and to encourage a hixn^anistic 
historical-cultural outlook, ™ ' ^^^^ ^ ^^^^ \ : 

a. There are now more women mathematics majors at Rensselaer. ■ 
Two years .ago there were no female mathematics majors In the gradu- 
ating class. This year 20% of the senior matheinatics mat jors^ 
women, with women leading the class aciademically. ; 

b. There are more women mathematics graduate students emd ! . 
more who receive the Ph.D. degree. It was four years ago tiiat the 
first women received the doctoral degree from oiir department cuid 

now a total of foiir have received it and others- are we yi^a^ 

way. .■■■■■V'.., V . ''^I 

r.- c. I am, scheduled to talk about it^ study on March 8 r 1976 r 
at a mathematics colloqviium at Rensselaer. V;^^ r 

d. RPI has introduced an interdisciplinary degree which^^^^;^^^^^^ : 
allows student, to combine mathematics with psychology/ sociology ^^^^^^ 
or communication. ^ y . . 

e. A minisemester course entitled "Sex Differehces-ivirt ;^ 
Mathematical Sciences was given in January 1975/ led by 

a' sociologist amd a- psychologist. ' 1 ^'"''r^^^^^^^ 

f . Our department is developing a portrait ;^^a^^ 
'display of famous mathematicie 

\^ g. A Leibnitz^display 
sooth anniversaiy in 1976 of 
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5. Problems that arose: 



a. The scope was too ambitious, too mamy approaches were 
attempted ismd have riot been completed. ..However, some of the 

-approaches_lo.ok ve2r/:^^p and it is hoped to explore them 

further. In particular, it is hoped to study more psychologists" 
responses this year and to compare them further with mathemati- 
cians.!., responses. We hope also to particularize some of the 
curriculum suggestions. — - - — r 

b. A related problem, was the underestimation of funds 
for travel and for amalysis of data. 

c. Questionnaires took a long time to develop; and returns 
Ccune in unevenly, and in fact are still coming in. 

d. There is some difficulty in interpreting data which 
is qualitative and emotionally laden cmd to get it in a form 
for quantitative amalysis. 

e. ^ It is difficult to iit5>lement some of the suggestions 
that grew -out of the study. Some require societal changes, 
some are outside the Foundation's province, or could best.be 
handled by outside f landing. 
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'6. Improvements the Foundation Might Make: 

a. Provide grants directly to individuals who have shown 
talent in mathematics and promise of research (broadly inter- 
preted) , whether or not they are connected with an academic 
"T:nSt^tiiti6n^* ■-' o ■ ^^\:v''-^^':'-"':;.-;.:''.r.:.-- 



h~. Allow -child-^caire provisions in grants and fellowships. >- 

c. Support the preparation of brochursSr slides, emd films 
oirwomen in mathematics and on mathematical, careers. .1 

d. Support "roving counselor" programs in which women 
mathematicians would visit high, schools and meet with counselors, 
teachers^ and students. . 

e. Support iriterdisciplinary curriculum development for a 
program in mathematics and conanimicatioh in order tt) dispel cer-r ; 
tain social conceptions of mathema;tics and^of^math^^ 

to lead to better public understanding of mathematicsy"^^^^ 
no other discipline of which , there is so little p\ib lac : under staai^d^^ 
. (cf . Lynn A.* : Steen ■) . . r-^^^^^^ 

f. Support the development and maintenance of histo^^^^ 
-cultural-Tmathemctticai'- disptays^i--;- ' 7;: ■"^■•■v 

g. ; Support study to find out why a relatively iai^ 
of universities and mathematics doctoral advisors : acc^OTU^ 



V large number of the Ph.D. ■ degrees Vxeceiyed^ 
States. ^ What can be learned from- alanospl^ 
itipns ; - - ^ ' 

i ; :h i ;v / ; : ■ S upp or t ^ e due a ti on al 




■ f sugge s t ion s f orj_cur.ric ultxm 

" Support further \studie's,;;-:o£tcdmpa 
career patterns and problems , of women in i mathemati^^^ 
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of Sex Differences . Stanford University Press, 1974. Cf. also Gray, 
C. J. A. 3rd Banff Conference for Advanced Study of Theoretical 
Psychology , University of Alberta. Academy Press, 1973. Our study 
led to a project which collated the sex differences mentioned in 
over 500 psychology books found in , the library-of the University of 
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7. Reid, Constance, Hilbert , Springer, 1974. 

8. P6iya, George, How to Solve It , Doubleday, 1957. 

9. Wfertheime*, M, Productive Thinking-, Harper, 1945, 

10, Luchins, A, S., Mechanization in Problem Solving: the Effect 
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A, S. & Edith H,, Wertheimer's Seminars Revisited; Problem Solving 
and Thinking , Faculty Student Association, SUNY-Albany, 1970, 

11, Cf , Kline, Morris, Mathematics in Western Culture , Oxford Univer- 
sity Press, 1964; Couramt, R, , cmd Robbins, H, What is Mathematics? 
Oxford University Press, 1943; Bell, E, T,, Men of Mathematics , Simon 
and Schuster, 1937, ^^^'^^ 

12, More emphasis needs tb be placed on women mathematicians, past 
and present. History of mathematics texts tend to pay scemt attention 
to women mathematicians; few studen'^s know any famous women mathemati- 
ciansv For example, when 26 mathematics majors in a junior-senior 
level algebra class were asked to name feonous women mathematiciems, 24 
gave none, two listed Emmy Noe the r, cmd one of the latter/ also listed v 
Wolkaneski (for Koval^vsky) . In contrast, when they were subsequently 
asked to name three to five fcunous mathematicians, 22 students anawered 
listing cm average of fotir (male) mathematicians, Sourc^^^ on 
women mathematicians include Sonya Kovalevsky XRecollections of Child- 
hood , an autobiography, cmd a biography by Aima^G^ Lef 

Co. , 1895; the account of Emmy Noether in Constance, Reid # Hil^ 
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Great Currents of Mathematical Thought , Ed; by F, LeLioiW^^ 
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13. Steen, Lynn A. Pviblic Understanding of Mathematics, AMS ^' 
Notices , November 1975, Vol. 23, #7, pp. 363-364. 

14. In this connection it is interesting that a study of women 
dentists is being done by Dr. Grace Austin of the New Jersey 
College of Dentistry./ With regard to psychologists, it is of 
interest to consider an article on the marital status of female 
and male psychologists at the masters of doctors level; Cuca, 

•Janet, Women psychologists and marriage: A bad match? APA Monitor , 
January 1976, Vol. 7, No. 1, p. 13. The article uses data in a 
1975 NSF report, "The 1972 Scientist and Engineer Populatipm 
Redefined." Our own data on marital status, as well as other 
statistics, have.^also been broken down by gender and^^degree level 
and will be compared with 'those- of psycholbgists in forthcoming 
reports. 1 
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• / " - Appendix A ^ 

/ Questionnaires 

Questionnaires for: 

(a) Mathematicians ^ * 

(b) Graduate students in^ itiathematics / 

(c) Undergraduate majors in matheiriatics ^ ^ , 

.... * ft 

(d) Undergraduate non -mathematics majors 

These are some of the questionnaires that have been Used. 
Others which have been or are being developed. include »corres- 
ponding questionnaires for psychologists. We have also used 
various tests of flexibility-rigidity and of perceptual res true 
turing in mathematical problems. The resulting data will be 
described in future reports. . , . 
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Rensselaer Polytechnic Institute Troy, New York 12181 
Dear AWM Member.: 



May ,1975 



What attracted you to mathematics? What persons or factors 
encouraged or discouraged you In your mathematical studies and In 
your professional career? Should more women be encouraged to seek 
careers In the mathematical sciences? Assimlng that thei'^^s^^ 
what could be done to encourage them? Please answer these and 
related questions on the enclosed questionnaire. It is being sent 
to AWM members as part of a study of the underrepresentation-^of 
women in the mathematical sciences that is being done under a grant 
from the Nationai^ Science Pouridationr administered by the Education 
Directorate • 

Have you bWen treated differently in your studies or in your 
professional career because of being a women (or a' man r: in the , 
case of our male AWM members ) ? If so , please tell .us about your 
experiences* Dp you haiye any ideas about' what can be don^ 
better the proffessional life of mathematiciains? Do you advocate 
any changes in Jthe teaching of mathematics to attract more female 
(and male) students? Pljease tell us your suggestidns. Kindly 
use the back of the questionnaire or additional sheets for more 
detailed answers or comments. . , ^^^^^^^^ ^ 

Individual questionnaires are entirely confidential and will 
never be identified in any reports. Qualitative an4 quantitative 
analyses are planned of the data. The AWM membership will be kept 
informed of the findings of the study. j 

Efforts have been made i:o keep 'the questionnaire length and 
format reasonable. Please take the time to answer it now r if 
possible.. It: will be very much appreciated if you comply 
return itr preferably within a week. A stamped selfraddressed 
envelope is enclosed for your convenience. In order thait a 
AWM members as possible be represented in this study, your^ coopera- 
tion is earnestly requested. 

Sincerely yours > 

) Edith H.^ Luchins^^^^^^ V^^ 

Professor of tlathematics 
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QUESTIONNAIRE FOR MATHEMATICIANS 

Please use the back of the questionnaire or other sheets for more detailed 
answers or comments. 

1. At what age, or in what period of your life, did you first become 
interested in mathematics? What attracted you to it? 



2. At what age, or in what period of your life, did you decide on a 
career in mathematics? What were your reasons for this decision? 

3. What people or factors encouraged or facilitated your decision to 
be a mathematician? 



4. What people or factors discouraged or hampered your decision to be 
a mathematician? 



5. Were you treated differently because of being female (or male) as a 
mathematics student or as a mathematics professional? If possible, 
give examples: (a) on the pre-colJege level; (b);-on t^hie undergraduate - ' 
level; (c) on the graduate level; and (d) on the professional level. 



6, Assuming that women should be encouraged to consider mathematics 
as a career, what changes do you think should be made: (a) on the 
pre-college level; (b) on the undergraduate level; (c) on. the 
graduate level; and (d) on the professional level? 



to study mathematics? Why or why not? 



■ ■ ■ : ■ ■ ■ y ■ 

7. Do you think that at the present time more women should be encouraged _ 



8. If a talented female mathematics student is considering mathematics , . '-^'(n^, 
sis a career', possibly combined with marriage and .fam.ily; what advice . :r^fi| 
■ would you give har? ■ v 



9. .Why do you think that there have been relatively few women mathematicians?^^^^ 
•■. And: why .are.- there relatively -few at ■ present? . , ' , ••^''^'i^^t^i 



rlO. WHom you consider the three most outstanding contemporary 
women mathematicians? 



Career Patterns and Interests 
r;; l. Please list career choices you have considered besides mathematics. 

f; : !• . . . " N ■ ■ , ■ 

i '' ■ ■ . ' , ' ■■ ■ ■ ■■' " . 

2. Why did you prefer mathematics to each of the listed careers? 



'• 3. Please list the kinds of non-mathematical positions that you have 

I' held. 

i- . • ^ ■ ■ . • ■ _ 

fi" ' ■ ' . ■ . . . ■ ^ 

^•f '4. Please list the kinds of mathematical positions that you have held. 

>T 5. ' How was your career pattern influenced by your jbeing a female 

i (or a male) ? / 



V '(S. Your particular branch or specialty in mathematics is ' 

; i?. What do you like about your particular specialty in mathematics? 



; 8. Your age ___ Sex 



Highest degree - " Date of degree 

Marital status ^ ^ ' Spouse's occupation^ 

Ntimber and ages of children 



Number of years employed as a mathematician 



%. If precfently employed, rank or title 



' ^ l^eunne (optional) 



r ^: .■■ . - ' ' ^ - • 

rru Please return the completed questionnaire to: 

i^:" i .: ; " ' . ■ • ■ 

,1 Professor =Edith Ha Luchins 

||;; \ Department of Mathematical Sciences 

ill i Reni?selaer Polytechnic institute 

ilr ; Troy , New York 12181 
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C2ue8tionnalre for Graduate Mathematics Students 

Naroe -^^ " Age Six 

Highest: degree attained 

Ondergradiwt^e education at , 

with major lit . > 



Part I 

When did you first decide to be a mathematician? and 



2. If you have thought of other career choices » please den- 
crribe thenio 



3o If majored in mathematics on the undergraduate level 

^?hy did you do so? _ ^ - . _ ^ . . , .. '. • ' 



4. Why did you decide to do graduate work in mathematics? 



\ ■ ■ ■ ' . 

5o With regard to your decision to be a mathematician ^ .wha-: 
>eopl« or factors encouraged ,» helped or facilitated it? ^^^^^ 



6 a With regard to your, decision to be a iiiaiihemiaticiah., vrha : 
oeople or factors discouraged^ hampered or resisted it? • 



7-» Why do you think that there are relatively few women in 

iiatheinaf.:lc8? 
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3, Do you think that mathematics Is a gobd career for a 
woBMttit ■ Please explain your answer« ■ . 



9, Do you think that iiiore wcoen should be encouraged to study 
aathematice? ■ Please expl«;ln. - ■ 



10, What can be done to attract more women to mathematics? 



1/ 



T 



CoaFji^.ent:& aa Fart I of the questionnalare: 



43 

(2) 



Part II 



Please answer this part even though It may involve repetitions 
of previous answers 0 Co^lete or check all that are applicable o 

lao Ho^ old were you when you first became interested in 
arithmetic? . 

bo Did you like arithmetic in elementary school? 
Q Very much somewhat not at all 

c« Were you good at. arithmetic in elementary school? 
rzi good ' somev^t not at all 

2a o Check those that influenced your decision to be a math« 
GQiaticiano 

j:^ elemo school teacher In high school In college 

parents teachers of -math teachers of math 

"C:I3 siblings teachera of science teachers of science 

friends other teachers j— | other teachers 

others ^ 133 student s Q aitudents 

be If feasible put 1 next to the most important influence 
above 9 2 next to the second most important, etcf. 

3a ^ Please 'indicate your degree 
follo97ing 



vays your el^amo school math was taught 
content of elementary school math 
texts for elementary school zoath 
tGSy your high school math was taught 
content of high school math 
texts for high school math 
^ ay your college math was taught: 
content of college math 
te^^t for. college math 

b.. Any suggesti<ms for Imprdvieme] 



f satisfaction with the 



highly somewhat not at all 

satisfied satisfied satisfied 



nts? 



C3 


CZI 


, f:zi 




CI3 




d 














CZI 




cn 








C3 






C3 


tn 








? - 







4ao Of the folIowdLxig features of mathemettlcSt please check 
those that appeal to you, 

Q logical nature CU ^9^^ be verified empiric a II3' 

P-1 rigorous nature CZl laboratory work 

C3 derlvatloflL of proofs a can be applied to physical vorlcJ 

research m compuger aspects — 

problem solving i — i other ' 

b. If feasible, put 1 next to the feature that appealer to 
y<m mibstp 2 next to the second most appealing., etCo 

Co What Is It that you like about each of the featureo that 
appeals to you and dislike about each of the others? ' 



Cotmiients on Part II of the qi^estlonnalre: 
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Questionnaire for Undergraduate Mathematicis Majors'*' 

~ J _^Influencaff on Academic Iirtereffts / V'^' 

1. Age "~ ^ — — 

2. Sex '^N 

3. Tear in Bchool (Major ^ ) 

4. When did you decide to major in math? 

5. Nhat other areas did you consider majoring In.'before you decided on mathematics? 
(List in order of preference) 



6. Why did you choose math? 



7-' Was math strong preference? 



8. Are you happy with your choice? Why? 



■f. ' • c 



9* Do you ever consider changing your major? Why? To vfaat? Why? 



;L0. When did you first become Interested in math? 



11« What math courses did you take In high school? 



ERIC 
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12 • What did you like and dislike about each? Why? 



13» What Interested jrou the most In each? Why? 



14« What math courses have you taken In college? 



15. What have you liked and disliked about each one* Why? 



16* What has Interested you the most in each one? Why? 



17« What la your average grade In college math courses? 



18« List grades for each course you* ve taken and Indicate what feature contributed to 
your success or failure to achieve yoiu: goal as far ae grades were concerned 
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^^ i^^^ order of prefecencB^ My careers yoo wotMld 1^ ta-puCBue. 



20. Place an X by those that you think are math related. 

21. Indicate thoae things that have encouraged you In pursuing your major Including 
books » school experiences, out of school ezperlencea, friends, teachers, parents, 
other people. 



22. Indicate those things that have discouraged youii 



23. What has Influenced you the most? Why? 



24. What other areas db you have some Interest in? 



5ft25; Do yoa tMnk oath offer, good career possibilities for a >woan? - Briefly eatplaln 

ERIC 



Questionnaire 

:^VV'School . • ' Year in School 

! Age ■ ; . . Sex 

: :1. What are you majoring in? Why are you majoring in this area? 



;f- '2. When did you decide to major in this area? What influenced your choice? . 



3. What career or careers do you think you might pursue? 



4. What other career possibilities have interested you? 



5. What courses have you taken in mathematics in high school and in 
college? What were your reactions to them? 'r^ - 



6. What career opportunities do you think are open to someone who. majors 
in mathematics? ' . - ■ ■ ' 



7 . Why do you think relatively few women major in mathematics? 



8. What do you think'' could b^^^ done, to encourage more women to major in 
mathematics? v ■_ ■ ■ ■ - ' • - ■ 



9. .Do you think more women should be encouraged to enter the mathematical 
- " -^ sciences? • ' ' ■ . ■ • ' ' ■ ■ ' " ■ ' " 



,10. 



Comm.ents. 



Appendix B 
Tables of Responses 



There follow summary tables of responses on the questionnaire 
sent to AWM members. Computer analysis ''has also been undertaken 
of the data £md has yielded statistics on correlations amd levels 
of significance. These will be discussed in forthcoming reports 
which will also giye more of the qualitative responses ^ including 
excerpts from questionnaires ^s well as from interviews. 
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.r Table 1. Responses to Question 1 by AWM Members. 

At what age, or in what- period of your life, did you first become 
interested in mathematics? VOiat attracted you to it? 



a. 


0-6 


cX 


12-17 


d. 


\8-21 


e. 


22V25 


f . 


aftW 


g. 


no re 



Why 



a. was good at it, 

b. liked numbeli^s, 

c orderliness 
beauty, 

d, word problems, 
solving , 

e, applications, useful in 
other fields, \ 

f , algebra - \^ 
. g, geometry 

h, trigonometry 

i, calculus 
j, grade school level 
k, high school level 
1, college level 
m, impressed by teachers. 

Totals 



. Females 


(n=350) 


Males 


(n=52) 


• # 


% 


■ # 


% 


45 


12.9 


9 


17.3 


77 \, 


22.0 


15 


28.9 


184 


52.6 


21 


40.4 


22 


6.3 


6 


11.5 


0 


- 0 


1 . 


1.9 


6 


1.7 


0 


Q 

0 


16 

. .A .v. 


4,6 


0 


0 


350 




52 




73 


20.9 


'8 


15.4 


13 


3.7 


4 


7.7 


43 


12.3 


9 


17 .3 


33 


9.4 


2 


3.9 


10 " 


2.9 


3 


- 5.8 


33 


9.4 


2 


,3.9 


34 


9.7 


3 


5.8 


3 - 


.9 


0 


0 


3 


.9 


1 


1.9 


\ 'l4' ■ 


4.0 


5 


9.2 


; \ 77 


22. 


^ 6 


- 11.5 


-18. 


5.1 


1 


1.9 


7 Ox 


20.0 


_9 


17.3 


424 

\ 




53 






\ 

\ ■ 
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#2 



Age 
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Table 2. Responses to Question 2 by AWA Members. 

At what age, or in what period in your life did yoii decide on a 
career in mathematics? What were your reasons for this decision? 



Females (n=350) 



Males (n=52) 



Whil 







# 


% 


# 


% 


a. 


0-6 


0 


0 


0 


0 


b. 


7-11 


id 


2.9 


-3 


5.8 


c. 


12-17 


115 


32.9 \ 


,13 


25.0 


d. 


18-21 


149 


42.6 


24 


46.2 




22-25 


25 


7.1 


9 


17.3 


f . 


after grad sch. 


33 


9.4 


2 




g- 


no response^ 

Totals. 


18 
350 


5.1 


Vi 

52 


1.9 


a. 


was good at it 


92 


26.3 


12 


23.1 


b. 


liked it, enjoyed it. 


116 


33.1 


26 


50.0 


c. 


encouraged by ^parents & 
friends. 


13 


3.7 


1 


1.9 




^nr»onT"aaer^ hv teachers & 

advisors. 

1. at H.S. level 


■ 33 \ 
15 


9.4 

4.3 . 


2 
0 


3.9 

0 . U 




2: a,t college level. 


.14 


4.0 


2 


3.9 




3. at grad. level 


0 


,0.0 


0 


0.0 


e. 


preferred math to other 

disciplines. 

1:. over experimental 

/ y sciences.' 


75 

se- 


21.4 
10.3 


13 
12 


25.0 
23.1 




2." over engineering 


ll 


3.1 


3 


5.8 




3. over nonscientific 
disciplines. 


28 


8.0 

.... 7 ■ . 


1 ■■: 


1.9. 


f . 


job opportunities. 


44 


12.6 


3 


5.8 


g- 


applications in othet fields ,22 


6.3 


1 


1.9 


h. 


financial aid in grad. school. 8 


2,3 


1 , 


1.9 


1. 


liked problem solving... 




2.7 


0 . 


0.0 


j . 


orderliness ' & structure 
that is mathematics. 


21 " 


6.0 


■ _ 4 


7.7 


k. 


wanted to teach. ^ 


\ 


15.1 / 


■ 4 . 


7.7 




1.' in H.S. , 


17 


4.9 '.■ 


;. ' 0 


p.o 




2 . in College / University 


15 


: 4.3 . 


_2 


3.9 




Totals 


'622 




87 , 
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Table 3., Responses to Question 3 by AWM Members. 



#3 What people or factors encouraged or .facilitated your decision t6 be 
. a mathematician? . 

Females (n=350) Males (n=52) 

# ■ % " # % % 

Factor's 



a. 


none 


23 


6.6 


4 


7.7 


b. 


ability in math, liked 
math. 


54 


15.4 


5 ' 


9.6 


c. 


preferred exactness & 
elegance of ihath to other 


X J- 




1 


1.9 


d. 


acceptable alternatives 
did not exist. 


8 


2.3 


Z 


J . y 


e. 


acceptable employment did 
not exist. 


5 ■ 


1.4 


2 


3.9 


f . 


applications of math to 
other fields. - 


10 


2.9 , 


0 


0 


g- 


fellowships , other aid 
available ^ 


. 20 


5 • 7 


. 2 






future job opportunities 


14. 


4.0 - 


0 


^ ft 


i. . 


attended all girl, school. 
- Totals 


14 
159 


4.0 


ft 
0 

16 


ft . 


)le 






■ 






a. 


none 


29 


ft o 
8.3 




y . D 


b. 


f amily , friends . 


132 


37.7 


T A 


26.9 


c. 


colleagues. 


20 


5.7 


■ .■^ 


5.8 


d. 


teachers 


224 


64.0 


36 


69.2 




1. at pre-college level'. 


102 


29.1 


. .' ; 1 - ■ 


13.5 




2. at under grad level 


109 


31.1 


■'• 20 


38.5 




3. at gr ad level 


21 . 


6.0 


' ^ ---■-By,:' 


15.4 


e.i' 


advisors 


31 


8.9 


A 


.7.7 




1. at pire-college level. 


\ 5 . 


1.4 


■ ;■ . ^0. . .. 


0 




2. at under grad level 


12 


3.4 




0 




3 . at grad level ^ 


9 


2.6 




0 


f. 


at professiolnal level. 


4 


I'.l 


■ 1 ■;■ 


1.9 




people (includes .b,c,dfe,f) 


273 


78.0 


, 42_ 


80.8 



totals .971 . 140: 
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Table 4. Responses to Question 4 by AWM Members. 

• '• • ' . - ■ ■ / • 

#4 What people or factors discouraged or hampered yoiir decision to be 
a mathematician? 

Factors 

a. none- ,5 

b. unavailability of jobs 
1. didn't want to teach , 

c. 'lack of ;s6lf confidence. 

d. factors were based on 
ones sex 

1. feeling that a woman 
could not succeed in, 
the predominantly 
"male" field. 

2. -^did not want a ! 



traditional job, e.g. 
teaching H.S. 
. e. no role models 

f. nature of math itself 

g. traditional responsibilities 
(as child-rearing) took 
precedence 

People , - 

a. none - 

b. family 

c. colleagues | ; 

d. ^teachers 

1. inale 

2. female / 

3. at H.Si 

4. at undergrad. level 

5. at grad. level ; 

' e. advisors i 

1. at H.S. 

2. at undergrad level 

3. at grad level 

f. reasons based on sex were 
givein above 
1. as "not a job for 

'v • woman" 

2* "go into education 

; J instead" ' . ^ 

^g- non^Sexist reasons were 
given 

h. severe discourag^ent was,, 
encountered 

Jo Factors &, People 

;■ 'a. . lie response. . 



Females (n=350) 


Males 


(n=52) 


. # 


% 


# . 


% 


89 


25.-4 


12 


23.1 


236 


67.4 A 


39 


75.0 


18 


5.0 \ •■ 


3 


5. 8 


3 


. .9 \ 


0 


0 


10 


2.9 


1 


1.9 


27 


7.7 


1 


J. . 7 




■ 0. ' ■ 


\ ' • 




9 


2.6 


0 


0 


4 


1.1 


0 


0 


9 


2.6 


0 ' 


0 


11 


3.1 


2 


3.8 


11 


3 1 


0 




X u ^ 


46 3 


14 


26.9 


160 


45.7 




71,2 


59 


16 9 

X w . ^ 


7 


IT 
■ •'-.-3 . ^ 


22 


6.2 


0 


U 


73 


- 20.9 


4 


7 . 7 


4 


1.1 


0 


0 


0 


0 


0 


0 


14 


4.0 


' 1 


1.9 


29 


' 8.3 


2 


0 0 
0.0 


'?7 


10.6 


1 


1.9 


37 


10.6 




0.0 


6 


/ 1 . 7 


0 


0 


12 


, 3.4 


0 


0 


22 


6.2 


1 


1.9 


65 


18.6, : f 


0 


0 


22 


0.2. 


0 


0 


6 


\ 1 , 7 


0 


0 


4 . 


1.1 


6 


11.5 


,;^9 .• 


2.6 


0 


. ■ 0 


114 ♦ 


32.6 


29 


55.8 


/ 25 ■ 


7.1 ": ■ 


!■ . . 


..■ 1.9 
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Table 5, Responses to Question 5 



V 



.VfM Members ^ 



#5 ^Were y6u treated differently because of being a female as a mathematic3 
student or as a mathematics professional? If possible give examples 
bn each of -the following levels: a) pre-college b) undergraduate 
c) graduatje d) professional. 



Females (n=350 ) Males, (n=52) 



!• Pre-College 

1) Not treated differently 
c: - 2)1 Yes 

a) encouraged to enter traditional 
"female ppsitibrs" 

b) treated as J' strange" by peers 

c) less demands placed on. females 

d) discouraged by family 

e) discouraged by faculty 

f) . discouraged by advisors 

g) went to all girls school 
"(inapplicable) 

h) girls given lower^ grades 
II. Undergraduate level 

1) Not treated differently 

2) Yes 

a) discouraged by faculty. 

b) discouraged by advisor 

c) competence and rlesire doubted , 
not taken seriously (need to 
"prove" oneself) 

d^ less financial aid than males 

e) ..encouraged only to teach math 
in secondary schools^^^i^ 

f) went to al^l girls sciiool 
(inapplicable) 

III .Graduate level ° 

1) Not treated differently 

2) Yes ' 

a) discouraged by advisors and 
professors, not taken seriously 

b) le^s financial aid than males 

c) confronted by the assumption 
that a woman would -get mairried 
and not finish her degree 

d) small amount of peer contact, 
less chcuice to sti^^y with peers/ 
not accepted socia^JLly 

e) ' denied admission to a school 
IV. Professional level 

I) not treated differently 
, 2) ifes ' ■ ■ i \ ■ 

a) lower salifry than equally or 
less qualified males 

b) less advancement potential 
ix c) not givehl tenure 

(W: / d) (^enied employment 

e) competencie doubted/ 



# 


% 


.# 


% 


^ «7 ^ 


72 0' 


4Q 


Q4 23 


ox 






5 77 


16 


4.57 












- 


10 


' 2.86 






« A 


X ■ X *x 






10 ^ : 


2.86 




* 


12 


3.43 






















^ ^ ^ 


6543 


48 


92.31 


91 


26.0 


4 


7.69 


26 


7.43 






7 


2 0 ■ 






28 . 


8.0 




r 


1 


0.29 " 






9 


2.57 






36 


10.29 




; 


186 

-L> V# \J 


53 .J.4 


48 


' 92.31 


150 


42.86 


4 


7.69 


65 


18.57 






18 


5.14 




. • ■■ - - 


16 


"4.57 


• ■ <r 




16 


• 4.57 






6 


1.71 




■ : * 

(■ 


126 


36.0 


50- 


96.15 


190 


54^29 


2 


" 3.85 




e. 


t ■ 




-41 


11.71 






39 ^ ^ 


li.l4 






7. 


2.0 






24 


6.86 - 






29 


8.29 
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Table 5. (Continued)' 



E'emales 
# 



(n=350) 



Males 
# 



(n-52) 
% 



IV. 2) f) offered position only after all 

other qualified males had been 
offered the position ^ ^x*^ 

g) inference of beting hired because 
of legal obligatriohs (fiH&i:n# 

% quotas for minorities) ■ i 

h) confronted w/peer feelings ^h^t 
•as married woman, she' was taking 
away a~3bb that a family man 
needed \-' , V 

i) not informed of planning, 
prerject:Sr informal group ;^ 
meetings (hence not truly 

^accepted iby peers) 
j) never Jwrofked as a professional 

mathematician 
k) less opportunity for summer 
school employment 
' 1) problems related to social 
relations with peer workers 
(e» g. dating discouraged) 

V. Treated differently, but felt this was 
an advantage 

; VI. Treated differently in a severe and 
' damaging way 



14. 



22 



13 



l.lf 
2.6 

1.71 

1.43 

4.0 

0.86 

6.29 

2.0 ' C_ 
3.71 



"■■'4. 



56 
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Table 6. Responses to Question 6 by AVM Members. 

Assuming that^ women should be encouraged to consider mathematics as a 
career, what changes should be made: a) at the pre-college lev^l ^ 
b) on the undergrad lever c) on the grad level d) on the professional 
level 



1, 
2, 
1, 
2, 
3, 



No Response 
none, at all levels 
none needed at pre-college * level 
more role models 



1. 
2. 
3, 

4. 
5. 

6, 

7. 
1. 
2. 
3. 
4. 

5. 
6. 
7, 



D. 



1, 
2, 
3, 

^4. 
■ 5. 

7, 
8, 

9, 
10, 
11, 
12, 



equal treatment of males 
females 

make teachers & advisors more 

aware. o£ the career opportunities 

in mathematics 

change attitudes, eliminate 

stereotype of mathematics as 

unfeminisic 

put greater emphasis on math, 
encourage 4 years • ^ 
encourage women, stop dis- 
couraging them 

none needed at undergrad level 

more role models 

equal treatment for males and 

females 

make career opportunities known 
change attitudes, eliminate 
stereotypes 

actively encourage talented women, 

recruit them. 

stop discouraging them^ 

none needed at grad l^vel 

more role models 

equal treatment 

change attitudes, eliminate 

stereotypes 

recruit women 

encourage women ^ . 

offer fellowship money on. basis of 
ability alone and offer more of it 
offer greater possibilities for 
part time study 

none needed at professional level 

more role models 

equal treatment in salary & 

responsibilities 

actively recruit women 

make shared positions available ^ 

eliminate nepotism restrictionsri— ^ 

allow maternity leaves • \ 

need more serious part time jobs 

available 

allow for more flexible hours 

day care needed 

change attitudes 

stop discouraging women 



'emales 


(n=35d) 


Males 


(n=52) 


# 


% 


# 


, % 


37 


10.57 


10 


19.23 


16 


4.58 


5 


9.62 


7 


2.0 


0 


0.0 


58 


16.57 


9 


17.31 


50 


14.29 


10 


T 'tt\ ■ O *5 

r9 • 23 


74 


21.14 


11 


21. 15 


126 


36.0 


22 


42.31 


39 


11.14 


3 


5.77 


42 


12.0 


5 


9.62 


13 


3.71 


3 


5. 77 


75 


21.43 


6 


11 . 54 


33 


9.43 


5 


9.62 


36 


10.29 


4 


7 . 69 


75 


21.43 


14 ' 


26.92 


22 


6.25 




7.69 


6 


1.71 


1 


1 . 


13 


3.71 


3 


XL T T 


72 


20.57 


7 


13.46 


42 


12.0 


7 


13.46 


76 


21.71 


10 


19 . 23 


3 


.86 


1 


1 ft o 

1 . 92 


12 


3.4^ 


3 


5.77. 


12 


3.43 


2 


3.85 


' 7 


2.0 


\ 0 


u . u 


3 


. 8b 


\1 


1 o o 


43 


12,29 


\ 


• 1 Q Ad 


61 


. 17.43. 


■ ■ 7 \ 


. 13.46 


8 


2.29 


1 


\ .1.92 


■.:>3 , 


.86 


0 


\ 0.0 


4 


1.14 


0 


0,. 0 


5 


U.43 


,1 


1.^9^ 


21 


6.0 


2 


3.85 


11 


\' 3.14 


2 


3.85 


8 


2 -29 


0 


0.0 


75 


- 22.29 


8" 


15.38 


6 


; 1.71 


0 


0.0 
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Table 7. . Responses to Question 7 by AWM Members. 

#7 jt>p you think, that at the present time, more women should be 
encouraged to study mathematics?: Why or why not? 

Females (n=350) . 



I. no response - no opinion 

II. Yes 

a. no reason given 

b. why not? 

c. so as to eliminate the 
current imbalance 

d. greater presence of women 
can help mathematics 

e. for those persons who are 
highly talented 

f . since good math background 
is vital in many other 
areas. 

g. womenvare better than men 
in math 

h. university teaching is 
excellent career for 
women ^ 

i. should not waste this 
untapped talent 

j. job opportunities are 
available to women now 

k. to the extent that they 
should not be discouraged 

1. everyone should be 

encouraged to study what- 
ever they please 

m. men & women should be given 
equal opportunities & equal 
encouragement 

n. however, jobs are scarce 

Oi but consider non-academic 
careers and applications 

. ' Totals 

III. No 

a. no reason given 
. b.. no one (^ither sex) should 
■be encouraged 

c. jobs are not available 
. (for either sex) 

d. except for those who 
are highly talented. * 

e. because of the present 
attitudes towards women . 

f. people should be 
encouraged to do whatever . 
they wish. 

.... g. not a good job for a woman 

Totals 

IV. If and only if student is 
.highly talented 

(neither yes nor no) 



15 



75 



% 

4.29 



21.43 



Males (n=52j 
# % 
3 5.77 



13.46 



a 
0 


2.29 


1 


1.92 


12 


3.43 


8 


15.38 


19 


5.43 


0 


0.0 


35 


10.0 


2 


3. 85 


23 


6.57 


1 


1. 92 


5 


1.43 


0 


0.0 


3 


.86 


0 


0.0' 


7 


2.0 


3 


5.77. 


r- 6 


1.71 


2 


, 3 . 85 


9 


2.57 


■. ■ 2 ■. 


3.85 


21 


• 6.0 


. '■ '. 2 


3.85 


13 


3.71 
J . 4 J 


4 . 
3 


7.69 
5.77 


19 


5.43 


_1 


' 1. 92 


282 


. 80.57 


39 


75.0 


■ 3 


.86 




0.0 


7 


2.0 ; 


1 


1.92 


27 


7.71 


6 


11.54 


10 


10.0 


1 


1.92 


1 


.29 

' 1 ■■ . ■ . . 


0 


0.0 


6 

1' 


1.71 
.29 
. 15.71 


1 

1 • 


1.92 
1.92 
19.23 


13 


3.71 




5.77" 
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Table 8. Responses to Question 8 by AWM Members. 



#8 If a talented female math student is considering mathematics as 
a career, possibly combined with marriage and -a family, what 
advice would you give her? - \ 







Females 


(n=350) 


Males 


(n=52) 






# • 


% 


# 


% 


1. 


no response 


17 


4.86 


2 


3.85 


2. 


none 


16 


4.57 


4 


7.69 


3. 


don't know \ 


13 


3.71 


2 


3.85 


4. 


yes-do it 


165 


47.14 


26 


50.0 


5. 


no-don 't do it 


2 


0.57 


. 1 


1.92 


6. 


get as much education as 












possible 


11 . 


3.14 


1 


1.92 


7. 


be versatile, include 












usable subjects 


■17 


4.86 


0 


J. 


■1 


a. such as statistics ^ 


3 


0.86 


0 




.i ■ 


b. such as computer science 

c. such as mathematics 


3 


0.86 


0 


* 




suitable for industry 


5 


1.43 


0 




8. 


attend a school which has 












female faculty members 


.1 


0.29 


0 




9. 


attend an all women school as 












an undergrad . . 


1 


0.29 


0 




10. 


choose husband carefully, need 












understanding spoilse 


63 


18.0 


11 


21;15 


11. 


don't marry until ^f^career is 












underway, or not at all 


17 


4,86 


2 


3.85 


12. 


postpone having children 
don't have a family 


30 


8.57 


2 


3.85 


13. 




1.43 


0 . 




14. 


have a small family . 


1 


\ 0.29 


0 




15. 


Beware: your career goals and 












your spouse's may not always 








, 3.85 




agree. 


15 


4.29 


2 . \ 


16. 


Beware: It is very difficult 
to coinbine traditional family 
duties with the traditional 








' ■ '■ 




math career. 


17 


4.86 


3 


5.77 


17. 


success demands full time 












immersion 


5 


1.43 


1 


1.92 


18. 


be professional, take career 












as seriously as a man would 


19 


5.43 


4 


7 .69 


19. 


It will take a great deal 












of energy 


9 


2.57 


1 


1. 92 


20. 


don't take .time off 


11.. 


3.14 


3 


5.77 


21. 


can't use family as excuse 












for poor performance 


o 
Z 


0.5/ 


- %) 




22. 


keep- at it at least part time, 
don't get stale 












9 


2.57 


0 




23. 


be prepared to give up your 












sexuality 


i 


0.29 


0 . 




24. 


be prepared for discrimination. 












will have to prove one self 


16 


.4.57 


2 


3.85 


25. 


math is a good career to 












combine- with family 


14 


4.0 


.0 




26. 


do it , math is good - back- 












ground for many careers 


0 


0.0 


0 




27. 


find good day cafe 


7 


2.0 


.0 




28 . get good household help 


7 


2.0 


0 
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Table 8. (Continued) 



ERIC 



#8 (Correinued) 

29. find other female professionals 
to- confide in 

30. be confident, don't get 
discouraged 

31. beware, jobs are scarce 

32. it may not be worth 
the hassle 

33. be flexible 

34. you will be expected to hold 
2 jobs: housekeeper & math'n 

35. be prepared for the diffi- 
culties that will arise 

36. be agressive 

37. you and spouse must have 
mutual understanding 
concerning career and 
family priorities 

,,38. don't mc{rry a mathe- 
matician- 
39. place your family first 



Females 

ff 


(n=350) 


Males 
& 

jf 


(n=52) 
% 


4 


1.14 


1 


1.92 


11 


2 86 
3.14 


0 


7.69 




0. 57 
2.29 




2 


0.57 y 


0 




38 
4 


10. 86^ 
1.14 


7 . 
1 


13.46 
1.92 • 


13 


3.71 


3 


5.77 


4 

2 


1.14 
0.57 


0 
0 





60 
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Table 9. Responses to Question 9 by AWM Members. 

#9 Why do you think that there have been relatively few women 
imathematicians/ and why are there few at present? 



Females 


(n=350) 


Males 


(n=52) 


.# 


% 


# 


% 


35 


10.0 


.4 


7.7. 


case. 21 


6.0 


3 


5.8 



1. no response 

2. mathematics is not a speci 
■ a. The proportion of females in 

mathematics is the same as in 

other sciences. 7 2.0 

b. For, the same reasons that there 
are few females in bther 
disciplines. 

3. -social and cultural reasons • 

a. females are discouraged at an 
early age, 

b. females are subject to differ- 
ent experiences and treatment 
when young r 

c. academic interests are not 
encouraged. 

d. belief that mathematics is 
not feminine but masculine. 

e. females are discouraged from 
competing with- men. 

f . teachers and parents have 
lower expectations of 
females. 

• g. females are not encouraged - 
to think in terms of careers. 
" h.. traditional responsibilities 
do not allow a demanding 
career. r 

4. women prefer other disciplines 
and careers 

a. more people oriented fields. 

b. more creative disciplines. 
' c. women are brought up to think 

in practical terms and not 
abstract ones. 

d. thie nature and image of 
mathematics discourages 
women. 

e. women are'- not xogical 

5. - women are discriminated against" 

a. with respect to career avail- 
ability and advancement .. 
f).otential. 

b. with respect to graduate 
school, admissions and 
awarding of financial aid. 

c. different treatment at 
undergraduate level. 

■■ d. different treatment at pre- 
: college level. 

f6. doii't Jcnow. 



14 


o 4 . 0 


4 


1.9 


273 


78.0 


39 


75. 0 


57 


16.3 


6 


11.5 


23 


0.0 


4 


/ . / 


55 


15.7 


3 


5.8 


73 


20.9 


10 - 


19.2 


21 


6.0 


3 


5.8 


13 


3.7 


0 




'44 


12.6 


8 


15.4 




1 C "7 

ID . / 


1 


- 1 Q 


22 

-5 
3 


6.3 
1.4 
. 9 


o o to 


3.8 


5 


1.4 


1 


1.9 


5 
1 


1.4\ 
0.3 


0. 
0 




77 


22.0 


\ 14/; 


26.9 


31 


8.9 


■■■■■ \. ■ ■■ 
■ ■ ■■ \ . ' 


5.8 


30 


8.6 


5.8 


18 


5.1 






10 


2.9 


',, .4 


^\\7 . 7 


11 


■ 3.1 


„; ,■■' 8- ■ 


15^.4. 
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Tables 1'- 2' . 


Responses 


to Questions 


1' and 


2' 




by the AWM Members. 






' Please list career choices you have considered 


besides Math. 


' Why did you prefer mathematics to 


each of the 


listped 


careers? 




Females 
# 


*> 


Males 

TT 


(n=52«) 

j> 


' no response 


23 


6 .57 


0 


0.0 


no others considered 


48 


il3.71 


7 


13.46 


Physics 


46 


13.14 


17 


32.69 


Chemistry 


38 


10.86 


7 


13.46 


Biology 


17 


4.86 


4 


7.69 


Engineering 


26 


7.43 


17 


32.69 


Medicine 


37 ^ 


10.57 


«8 


15.38 


Law 


17 


4.86 


5 


9,62 


Statistics 


3 


0.86 




Computer Science 


34 


9.71 


2 


3.85 


Actuari al Science 


8 


2.29 


1 • 




Business 


13 


3.71 


3 


5.7'T 


Secretary 


3 


0.86 


3 


0.86 


Research Analyst 


. 1 


0.29 


1., 


0.29 


English , literature 


15 


4.29 




' XJ....92- 


Art 


16 


4.57 


'• '-si ■ ■; 


i--:-L. 


Languages 


20 


5.71 


2 


3.85 I 


History 


12 


3.43 


X 


1.92 


Philosophy 


14 


4.0 


1 


1.92 


Music, Dance, Drama 


44 


12.57 


2 


, 3.85 


Psychology 


18 


5.14 




Teaching, Education 


57 


16.29 


5 


9.62 


Counselling 


3 


0.86 






Home Economics 


4 


1 .14 






Physical Education 


2 


0.57 


2 


3.85 


Housewife 


9 


2.57 




Writing, Journalism 


23 


6.57 


°3 


5.77 


Accounting 


6 


1.71 


3 


5.77 


Economics 


1 


2.0 


1 


1 . 92 


Fashion Design 


3 


0.86 




Armed Forces 


2 


0.57 * 


1 


1.92 ' 


Church Work, Clergy 


2 


0.57 


1 


1.92^ 


Archi te c ture 


7 


2.0 


2 


3.85 


Nursinig 


2 , 


0 .57 




Astronomy 


1 


0.29 


1 


1.92 


Air 1 i ne S t ewar de s s 


1 


U . Z 7 






Pharmacy v 


2 


0.57 






library, science 


3 


0.86 


i 


1.92 


Crafts 


2 


0.57 




Operations Research 


4 


lil4 






Oceanography 


- 1 


0.29 


/ 




Lab; Tech. 


1 


0.29 






Social Work 


3 


0.86 






Naturalist 


1 


0.29 






Photographer 


1 


0.29 






Geology 


1 


0.29 


1 


1.92 


Political Science 


1 


0.29 


2 


3.85 



Table 2'. Responses to Question 2 by AWM^MEMBERS 



#2' Why did you prefer mathematics to each of the 


listed 


careers? 


,1 






Males (n-52) 






ft 


# 


% 


No Response 


71 


20.29 


T A 

10 


19 . 23 


Did not choose math "oyer" 


62 


17.71 


5 


9.62 


the other careers 










Career Opportunities 


43 


12.29 


4 


7 ,69 


Liked Math Better 


100 


28.57 


10 


19.23 


Did well'(better) in Math 


41 


11.71 


T A 
10 


19.23 


More intellectual / 


61 


17.43. 


lb 


"OA T7 

3 0 i / 7 


challenging^ precise i 










More creative 


- 49 


14.0 




X3 . 4d 


Less memorization 


10 c 


2.86 


r 0 


A A 

0 , 0 


Preferred , academic Career.. 


■ 31 .^[^,/ 


8.86 


1 


1.92 


with its flexibility, etc. 










Was encouraged towards math 




1.71 


1 


1.92 


instead. 










Other fields not readily avail- 




4 . 29 


0 


0.0 


able to women 










No opporturiity was available 


24 


6.86 


4 


7.69 


to pursue other fields. 










Inspired by teachers . 


1 


0.29 


0 


0.0 


Math is less boring, mbre 


25 


7.14 


9 


,17.31 


exciting & interesting. 










No labs - • 


7 


2.0 


2 


3.85 



Table 3' . Responses to Question 3' by Awiw Members. 



#3V Please list the kinds of non-r 



■ 1. none . " 
2 • no response 

4. summer, part time only 

5. housewife, mother 

6. teaching & related 

a. not specific. teaching 

b. high school 

c. grammer school, kindergarten ' 

d. physics or chem lab instructor 

e. computer science instructor 
f • cpunselbr 

g. teaching assistant 
i.>educ. research associate 
- j. educ. director^ v 

k. college level teaching 
1. phys. ed., dance, music , 

swimming teaching 
m. administrative 
i 7. scientist 

a. physics 

b. chemistry 

c. research assistant or associate 

d. astronomiy 
* e. other . 

f. statistics" 

8. actuarial trainee 

9. service oriented 

a. waitress 

b. hairstylist 

c. house maid 

d. baby sitter 

e. gas station attendant. 

f . telephone operator 

10. lab technician 

11. manufacturing 
: 12. programming 

a. system analyst . . 
.: 13 /engineering . 
^':/;V'-\.-/a. -.'.aid .■■ : ' 

^ a. assistant 

15. ^library work \/ . 

16. office work 

J; V a. clerk, clerical 
; b. b^^ 

.:;c. ; secretary 

\d." other 

. e. supervisor, manager 

S;-/-/ -f.. ■ cashier' ■ 



laticai 


positions that you have held. 


Females 


1 (n=350) 


Males * 


(n=52) 


# 


% 


# 


% ■' 




20. 9 


15 


28.8 


O ft 


11.1 


4 


7.7 


40 . 


11.4 


4 


7.7 


14 


4.0 






69 


19.7 


10 


19.2 


4 


1.1 






13 


3.7 


1 • 


1.9 


12 


3.4 




i.9' 


5 

1 


1.4 


•1 


1 


' 0.3 






6 


1.7 






3 


0.9 






2 


0.6 






4 


1.1 


. 1 


1.9 


14 


4.0 






6 


1.7 


3 


5.8 


8 


2.3 




5.8 ' 


33 


9.4 




5.8 


6 


1.7 






r 6 


1.7 


1 


1.9 


20 


5.7 


2 


3.8 


2 


0.6 






3 


0.9 






2 


0.6 • 






4 


1.1 


1 ^ 


. 1.9^ 


39 


11.1 


4 


7.7 


25 


7.1 


1 


1.9 


1 


0.3 






3 


0.9 






8 


2.3 






1 


0.3 


2 


3.8 


2 


0.6 i 






5 


1*4 


1 


1.9-..;- 


7 


2.0 


■ 5 . 


9W6 


28 


8.0 


4 ' 


7:7. -^^I 


4 


1.1 






10 




- '4 'V -'. 


7.7; .-.vb* 


6 








3 


0.9 






2 


0.6 






11 


3.1 






74' 


" 21.1 


2 ' 


3 /8;> ■ 


41 


11.7 






7 


2.0 






23 


6.6 






■3 , ■• ■ 


.0.9 , 






5 


1.4 






3 


0.9, 
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I; Table 3' • (Continued) 



Pll . health related 

a. nurse or aid 
V v- ' b. counsellor 
1. drug ' 
c. rehabilatation 
li^,;.:; d. administrator, program director 
■ : e. research 
':;•;.,;/• ^f *,.- clerk or other 
;;,18, sales, clerk 
/ .1 9. media 

a. editor 

ir editorial assistant 
■ . b^S'Vriter • ' " 

c. reader 

d. reporter 
- e . tr anslaitor 
■ f . . • interviewer 

20. ■. business ". 
?;^<- a. . executive 
£/. - ".-^ b. ' research' 
■?^:T'~" c. ■ other. 
I 21. summercamp 

; a» director 
S ■ b. counsellor 

22. government, civil service 
t' 23. miJLitary service 
;. 24. politics 

25. operations research 
f 26«r artist, musician 

27. mechanics ' 
■28. lawyer 



\ 

\ 

\ 



r emaxes 




Ma 1 o q 


fn=52) 


it 
f 






\ % 




• 3 7 


2 


3 . 8 


Q V 










0 3 






n 


n n 




\ 




u • o 






c 
3 


X • 4 








n 6 


1 


1.9 




n Q 


1 


1 9 


19 


3.4 




3 8 


21 


D • U 


X 


1 9 


e 


X • 4 






1 
X 


u ■ o 






- D 


1 7 






T 
X 


U.J 








u . ^ 








u . o 








u . o 






xu - 


O Q 




5 8 


A 

4 


X . X 




5 8 










^2 


u • o 








3.4 






1 


0.3 






11 


3,1 






6 


1.7 


1 


1.9V 


.3 


0.9 


5 


9.6 


1 


0.3 






2 


0.6 






2 


0.6 


1 ■ 


1-9 


1 


0.3 






1 


0.3 


1 


1-9 




ERIC 
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Table 4'. Responses to Question 4' by AWM Members. 



#4' Please list the kinds of 



1. no. response 

2 . none / 
!• academic 

a. pre-college level" 

1. grade school level 

2. high school level 

3. * administrative 

b. college or university level 

1. teaching assistant or research 
assistant. 

2. instructor or lecturer 

3. assistant professor 

4. associate professor 

5. full professor 

6. post doctoral fellow 

7 . research associate 
a. administrative 

aw department chairman 
b. program coordinator 

c. education literature 

1. writer or editor 

2. motion pictures, educational 

3. translator 
'II, non-academic 

a, computing " 

1 . programming" 

2. systems analyst 

b. actuary 

1 . trainee or student 

accounting 

1. assistant 

d. statistician ^ 
1. consultant 

e. mathematician in industry or 
government 

1. matji analyst 

f. engineer 

1. assistant pr did 

g. operations research analyst ' 



positions 


that you 


have 


held. 


Females 


(n=350) 


Males (n=52). 


« 


% 


# 


% 


10 


2.9 


1 


1.9, . 


4 




, 0 




313 


89.4 


51 


98.1 


61 


17.4 


5 


9.6 


7 


2.0 


1 


1.9 


57 


16.3 


4 


7.7 


4 


i.i 


0 




283 


80.9 


46 


88.5 


86 


24.6 


8 


15.4 


95 


27.1 


15 


28.8 


92 


26.3 


19 


36.5 


36 


10.3- 


21 


40.4 


18 


5.1 


17 


32.7 : 


5 


1.4 


2 


3.8 


11 


3.1 


2 


3.8 


9 


2.6 


9 


17.3 


- 7 


2.0 


6 


11.5 


3 


.9 


3 


5.8 


16 


4.6 


2 


3.8 J 


15 


4.3 


2 


3.8 


0 


0.0 


0 






.3 


n 




106 


30.3 


16 


30.8 


41 


11-. 7 


3 


. 5.8 


JO 


Q 4 

7.1 


' 2 


3 . 8 ■>,: 


6 


1.7 


0 




8 


2.3 


1 


■ 1.9 ; 


6 


1.7 


u 




2 


.6 


0 




1 . 




0 






O • J . 


1 


1.9 


3 


.9 


0 


■ J 


40 


11.4 


12 


23.1 


11 


3 . 1 _ 


1 




6 


1.7 .. 


0 




5 


1.4 


0 




2 


0.6 


0 
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Table 5*. Responses to Question 5* by AWM Members. 

How was your career pattern influenced by your being a female 
(or male)? 



\ 



Influenced 

1. /no response 

2. don't know 

■ 3.' no-not affected 

4. yesrin non-unfavorable manner 

V 5.. yes-with no explanation 

V 6. yes- explanation follows 

rr. Explanations 
\l. took academic job because of lack 
of opportunities in industry or 
elsewhere 

took academic job to have time for 
family # flexi43le time schedule 
1 3. took part time job to have time 
for family. 

4. location of employment was dictated 
by spouse' s career 

a. had to follow spouse 

b. could not accept offers of 
, positions. ^ 

5. had difficulty in combining job 
with family responsibilities 

6. career Interrupted because of 
family responsibilities. 

7. was highly motivated ^ excel • 
in "man's" field 

8. did not receive the encourage- 
ment a man would 

9. was able to work because I wanted 
to # not because I had to. 

10. was not subjected to the pressure 
. to^ excel as men are . 

11. promotions came slower or were. 
' denied 

12. was regarded as temporary 

1 chose math over other careers 
teaching assignments werej based 
- • .^.pn' my ^sex . . \ • ^ 

V 15- never /took time off, fearing 
^/^ inability to retU3i:n\ later. 

• 16. victim of nepotism \ 
i : , 17. wa^^Qt taken seriously 
; 18. no fe support 

1 9. was/ encouraged 
E ::20. got^^ position female would not have 
21. was drafted into Army 
. 22 V more time to devote to career than 
if were a female 



Females 


(n=350) 


Males 


(n=52) 




% 


# 


% 


32 


9.14 


13 


25.0 




AO 


Q 


xo .Jo 


60 


17.14 


16 


30.76 


16 


4.3/ 


1 


1.3/ 


^ 25 


7.14 . 


8 


15.38 


205 


58.57 


6 


11.53 


13 


3.71 














25 


7.14 






6 


1.71 






54 


15.42 






15 


4.28 






6 


1.71 






26 


7.42 






63 


18.0 






7 


2.0 






20 


5.71 






X J 


1 n 
J . / X 






^ A 

20 


5.71 






12 


O it o 






6 


1.71 






12 


3.42 






3 


0.85 






1 


0.28 • 






" 4 


1.14 . 






17 


4.82 






5 


1^42 










1 . 


1.92 






3 


5.76 






1 


l,92i 






1 


1.92 



) 
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Table 6' 7' 



Responses to Questions 6' and 7' by AWM Members. 



#,6' What is your specialty in mathematics? 

#7* What do you, like about your specialty in mathematics? 



#6' 1. no response V 

2. none 

3. Analysis 

4. Topology 

5. Geometry 
^ 6 . Algebra 

a. group theory 

b. semi group theory 
. c. ring theory 

d. linear algebra & 
matrix theory 

7. Ntimber theory 

8. Logiq & Foundations 

9. History of Mathematics 

10. Differential Equations 

11. Probability & Statistics 

12. Computer Science & Related 

a. theory of computation 

b, automata theory 

13. Niomerical Analysis 
' 14. Bio-Mathematics 

15. Ergodic^ Theory 

16. Summability theory 

17. Applied Mathematics 

(not specific) 

18. Mathematiccil Programming 

19. Operations Research 

20. Operator theory! 

21.. Approximation Theory 

22. Mathematics Edubation 
* - a. V math for educators 

b. math for non math majors 

23. mathematical physics 

24. complex variables 

25. combinatorics 




Females 

# 
17 

2 
37 
29 
. 13 
80 
11 

1 

4 



16 
17 

2 

9 
30 
24 

2 

1 

7 
4 
1 
1 

11 

0 

7 

1 

4 
38 

2 

2 

5/ 
11 
9 



#7' l.'fun- 

2. practical applications 
• 3. geometric structure y; 

4. universality; touchesyiother^ 

fields in math ^ Z^"-:^:-:- 14 

5. it is foundation / 3 

6. structure, beauty/ J 39 

7. deals with people 23 

8. challenge J/ 9 

9. advisor was inceptive 6 
10. abstractness^ ■ - 10 
IJ. no response ' 71 



!(n=350) 


Males 


(n=52) 


%■■■ 


. - 1. 




■ 4 . 86 


0 


0.0 


0.57 


0 


- 0.0 


10.57 


16 


30.8 


8.29 


9 


17.3 


3.71 


3 


,5.77 


22.86 


7 


13.46 


3.14 


2 


3.85 


0.29 


0 


0.0 


1.14 


0 


0.0 


0.57 


0 


0.0. 


4.57 


6 


11.54 


4.86 


2 


3,85 


0.57 


0° 


0. 0 


2i57 


2 


3.85 


8.57. 


4 


7.69 


6.86 


2 


a. 85 


0.57 - 


0 




0.29 


0 




2.0 


2 


3 • o5 


1.14 


, \0 




0.29 


y P 




0.29 


.0 




3.14 


1 


1.92 


0.0/ 


0 V 




2.0 


0 




0.29 


u 




1.14 


^0 




10.86 


0 




0. 57 


0 




0. 57, 


0 




1.43 


0 




3.14 


4 


"7 fid 


2. 57 


3 


O . / / 


6.29 :> 


A 

•4 , ■ , 




16. 86 . 






3.14 


2 


■ . 3 . 85 


4.0 




13:46? 


0.86 


•-:/l , 


1.92 


11.14 




7 .69 


6.57 




• 6.0 / 


2.57 


2' 


3.85 


1.71 


, ::. O.;--- . 


; 0.0 


2.86 


\ '■■3:,.v- 


5.77 


20.29 


.V..- ■':-:l2';-. 


23.08 
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